Vitamin E-enriched diet reduces adaptive responses to training determining respiratory capacity and redox homeostasis in rat heart.
We investigated whether reactive oxygen species (ROS) are involved in heart adaptive responses administering a vitamin E-enriched diet to trained rats. Using the homogenates and/or mitochondria from rat hearts we determined the aerobic capacity, tissue level of mitochondrial proteins, and expression of cytochrome c and factors (PGC-1, NRF-1, and NRF-2) involved in mitochondrial biogenesis. We also determined the oxidative damage, glutathione peroxidase (GPX) and reductase activities, glutathione content, mitochondrial ROS release rate, and susceptibility to in vitro oxidative challenge. Glutathione (GSH) content was not affected by both training and antioxidant supplementation. Conversely, antioxidant supplementation prevented metabolic adaptations to training, such as the increases in oxidative capacity, tissue content of mitochondrial proteins, and cytochrome c expression, attenuated some protective adaptations, such as the increase in antioxidant enzyme activities, and did not modify the decrease in ROS release by succinate supplemented mitochondria. Moreover, vitamin E prevented the training-linked increase in tissue capacity to oppose an oxidative attach. The antioxidant effects were associated with decreased levels of PGC-1, NRF-1, and NRF-2 expression. Our results support the idea that some heart adaptive responses to training depend on ROS produced during the exercise sessions and are mediated by the increase in PGC-1 expression which is involved in both the regulation of respiratory capacity and antioxidant protection. However, vitamin inability to prevent some adaptations suggests that other signaling pathways impinging on PGC-1 can modify the response to the antioxidant integration.